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1. GENERAL 

1.01 This section QO\Ters the des-
cription and. method of assem~ 

bling a standarcl Kl 1:lne amplifier, 
together w:i.th associated equipment 
in a plywood carrying case to per­
mit its use on a portable basis in 
connection with the maintenance of 
Type K carrier telephone systems. 
It also covers the initial tests 
which should be made after the _port­
able amplifier is assembled, together 
with instructions for its use. 

1.02 When K carrier routes wore 
first established, sparo f acil­

ities were provided to facilitate 
maintenance. The spa.re amplifiers 
thus made available were used to 
patch out the working amplifiers by 
means of tho amplifier switching 
cfrcuits so that vacuum tube replace­
ment and other maintenance work 
could be done without releasing the 
working i system from service. As 
service demands increased, the spare 
facilities were placod in servic0 and 
it became necessary to release work­
ing facilities from service to curry 
out the maintenance work. 

1, 03 The use of th0 portable IQ 
line amplifier d0scribod. hero­

in, Will permit tho carryins out of 
maintimance work at line amplif ior 
stations without roloasing the Type 
K facilities involvod from sorvice, 
'l'he portable lino amplii'icr cannot 
bo used. at twist or deviation ree,u-­
Jator points as tho output of tho 
linu amplifiers at such points ls 
not brought out to jacks, This 
should. not be a serious handicap, 
howovcr, since these points are for 
the most part attended ancl arrange­
ments co.n be made to do ma1ntenance 
work during the light service 
periods when releases can be ob­
tained, 

2. DESCHIPTION OF CIRCUI'r 
AI~RANGEMENT~ 

2,01 The portable amplifier con-
sists of a standard IQ line 

amplifier 1,m: Drawing SD-6!1337-011 
mounted. in a plywood oo.rryjng case 
with one additional 30-type equal­
izer and suitable ,jacks, cords, 
keys, and switches described below, 
The assembled unit weighs approxi­
mately 45 pounds, Figure 1, 
attached, shows a face view of the 
portable amplifier. 

2,02 The Kl line am:pUfier is nor-
mally equipped wHh one of four 

30-type basfo equaliz,ers. In prac­
tice, apout 85% of the basic equal­
izers are either 30A or 30B. By 
using these two equalizers in the 
portable amplifior, the <:,g_ualization 
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is proper in all but about 15% of 
the cases. In the latter cases, the 
use of the 30A for the 30C equallzer, 
or the 30B for the 30D, results in a 
maximum level change of about 2 db in 
Channel 12, and 1 db in Channel 1. 
In most cases the resulting level 
change would be absorbed by the devi­
ation regulator, and in any case, 
would. not be serious from the voice 
standpolnt. As voice frequency carM 
rier telesraph systems are, in gen­
eral, assigned to the lower channels, 
the resulting level change, which 
would not exceed about 1 db, should 
not prove troublesome, The transfer 
from the 30A to the 30B equalizer is 
made by means of a CIGU key, or 
equivalent, the wirins of which is 
sho"l>m in Figure 2, attached, In the 
operating procedur0 this key is iden­
tified as tho EQL key. 

2,03 Gain strapping changes in the 
line amplHier consist in c9n­

necting the grid of the first tube 
to either Step 6 or 7 of the input 
transformer and by connecting 'l'ermi­
nal 7 of the 30-type equalizer to 
either Terminal 6, 8, or 10 of the 
equalizer, In addition, there is an 
X strap, a Y strap and a strap from 
Terminal 5 to 8 of the input trans~ 
former, 'I'he X strap ls intended to 
provide additional margin against 
singing when a high gain is required. 
The Y strap and. an external gr id 
battery give a greater load carrying 
capacity but cannot be used for low 
gains. The 5-8 strap is used. to 
maintain a constant regulat:lng rate 
when Step 7 of the input transformer 
is used instead of Step 6. 

2. Ol~ In the portable amplifier, for 
the sake of simplicity in mak­

ing the gain strapping changes, the 
X, Y and 5-8 straps are omitted, It 
is expected that stnce the portable 
amplifier will be used only occasion­
ally in a system to patch out an 
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amplifier, the omission of the 
above straps will not be serious, 
In addition, the omission of the 
Y strap permits making the porta­
ble amplifier self-biasing with a 
resulting simplification of the 
battery supply circuit. Figure 2, 
attached., shows the wiring of the 
No. 1/-1-10 switch to change the gain 
strapping connections on the 30-
type equalizers. Th:i.s is a two­
gang three-step switch. ;I:n the 
operat:i.ng procedure this switch is 
identified ~s the GA;r:Iif CONTROL 
switch. A note on this figure 
covers the use of the 552~A key to 
change the gain strapping connec­
tions on the input transformer. 
In the operating procedure this 
key is identified as the INPUT 
TRANS key, 

2.05 It is felt that the need for 
automat:l.c regulation in the 

portable amplifier would not Jus­
tify the complex arrangements 
needed to retain this feature, 
For this reason no provision is 
made in the portable amplif:i.er for 
the automatic operation of the 
100-A regulator, so that the auto­
syn motor is not required. and 
should. be removed, The GR con­
denser is set by hand, as required, 
and held in place by the clamping 
arrangement used to hold the GR 
condenser fixed. in shipment, This 
detail is mounted on the left side 
of the gear controJ. housing and it 
may bo usod as a brake by loosen­
ing the two screws which hold it 
in place. Where oxtend.od use of 
tho portable ampl:l.fier in aerial 
cable sections roquires regulation, 
it should bo provided manually as 
coverod hereinafter, 

2,06 Connection to tho plate and 
heater power suppllos is ob-· 

tainod by two patch cords which are 
patched to two jacks which should 



be provided in the miscellaneous ,jack 
strip of the sealed test terminal 
bays of each office where the porta­
ble ampl:i.fier .is to be used in accord.­
ance with Figure .3, attached. As 
shovm in Figu:te .3, a elightJ.y d.iffer­
ent arrangement is required at ma:I.n 
and auxiliary stations. The follow­
ing cords and piugs are requ:i.red: 

Cord ancl Plug Cord Plug 
Supply Assembly 1'.Y:pe Typ~ 

Heater 2-W 35A 2-W BY 47 or 31~.7. 
Plate 2-W 30A 2,..-W BR 109 or 309 

2,07 Care should be exercised in con-
necting the cords to the ampli•• 

fier in order to avoid turning over 
the ground and battery leads, As 
shown in Figure 3, the ground is con­
nected to the sleeve of the jacks in 
all oases except for the heater cir­
cuits in auxiliary stations. In thJ.s 
case, the ground lead is connected to 
the tip of the jack and the 21.7 volts 
to the sleeve, 

2.08 Referring to Drawing SD-64337-011, 
the tip side of the plate cord 

should bo connected to punching No, 8 
on tho torminal strip and tho sleeve 
side to termin~l punching No, 1, The 
heater cord shou.ltl have the tip side 
connected to terminal punching No. 5 
and tho sleeve to terminal punching 
No. 6. Terminal punchings Nos. 2, 3 
and 5 on the arnplif'ier panel should 
be strapped. This strapping connects 
ground to the cathode in auxiJ.j_ary 
stations and - 24 volts to the cathode 
in main stat:Lons and, in addition, 
maJrns the amplifier self-biasing by 
strapping J.ead.s G'.J:' and K together. 

2,09 Two 218-A jacks are provided at 
the amplifier input and. two at 

the amplifier output to permit pickin13 
up the portable amplifier with patch 
cords, Care should be exercised to 
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see that no w:lring turnover is 
introduced by these jacks~ The 
tip of the T jack of the input 
jacks should be connected to'··· 
Terminal 1 of the input trans~­
former and the tip of the R jack 
to Terminal 4. The t:i.p of the T 
jack of the output jacks should 
be connected to Terminal 1 of the 
output transformer and the t1p of 
the R jack to Terminal lj., 

3, CONSTRUCTION .AND ASSEMBLY OF 
CARRYING C.!\SES . ---

3,01 The following mqter:1.al is 
required to construct the 

carrying case and assemble the 
portable amplifier: 

List of Material for Portable 
Amplj:!J..e~ . 

1 Line amplifier per J-68741-A 
1 30-A equalizer 
1 30-B equalizer 
l 2-W 35-A cord and. plug assembly 

(2--W BY ooro. equipped with 47 
or 347-type plug) · 

1 2-W 30-A cord and plur.; assembly 
t2-W BR cord equipped with 109 
or 309-type plu~) 

2 201-B jack mountings (or 
equivalent) 

1+ 218-A jacks 
1 CIGU key (or equivalent) 
1 Two-.gang Centralab No. 11+10 

selector switch (or equivalent). 
Purchase locally at ro.dio supply 
store, 

1 552~A key (or equivalc:mt) 
l Pair detachablo hinges approxi­

mately 1-1/4 11 long 
1 Small hasp with hook fastener 
J. I-Jondle similar to the one used 

on 30-A transmission measuring 
sot · 

24 Wood. screws No, 6 FU 1-1/11-11 long 
lJ. Wood. screW£t No, 8 RH 1 .. 1/4" long 
4 Stove bolts RH 3/1611 x l" 
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8 Stove bolts FR 1/8 11 x l" 
4 Washers 3/16 11 bore 
4 Lock washers 3/16 11 bore 

Approximately 5 sq. ft. 1/2 11 

plywood 
Approximately 5-1/2 sq, ft. 
1/4" plywood 
Approximately 3 linear ft. 1" 
whHe pine approximately 5" 
wide 

List of Material for Pow~r Supply in 
Each Main or Auxiliary Station 

2 218-A jacks 
2 246-A jacks 

Approximately 25 feet 16 gauge 
paired wire 
Approximately 25 feet 22 gauge 
wire · 

3. 02 Figures 4 and 5, attached, _show 
the various pieces which should 

be cut out from the plywood and. white 
pine stock for constructing the carry­
ing case, Figures 6 and 7, attached, 
show how the parts should be assembled .. 

3,03 In the construction of the carry-
ing case the following applies: 

.e,· 

(1) Butt joints may be used., All 
joints should be glued and 

nailed with finisM.ng nails. 

(2) The nails should be countersunk 
and the holes then filled with 

plastic wood. 

(3) The wood mounting cleats should 
be attached with wood screws 

from the outside. This will allow 
removal of the entire chassis if 
required for maintenance purposes, 

(4) The plywood panels within the 
box and the amplifier panel 

should be fastened to the wood 
mounting cleat$ with wood screws. 

(5) The entire inside and outside 
of the carrying case should 
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1e painted with two coats of 
shellac, In addition; the 
exterior should be painted with 
two coats of- olive green enamel, 

3.04 The length of the wiring 
between the two 30-type 

equal:i.zers and the EQL key shoulcl 
be kept to the minimum. To facili­
tate this, the EQL key should be 
installed on the edge of the ply­
wood panel, By installing the key 
in this manner, H may be removeci 
allowing the panel to be opened. 
for maintenance purposes if and 
when it becomes necessary to in­
spect or repair the portable 
amplifier. 

3,05 In order to avoid singing of 
the amplifier and other trans­

mission clifflculties, all keys, 
jacks, and switches should be 
located as shown in Figure 1 and 
all details of construction should 
be as shown in F:tgures 4 to 7, 
inclusive. 

3,06 Before fastening the ampli-
fier j_n the ca:rry:i.ng case 

with wood screws, try the 554-A GC 
condenser dial to determine if suf­
ficient space has been provided for 
allowing the screw driver end to 
engage the slotted end of the GC 
conclenser shaft. If sufficient 
space has not been allowed, addi­
tional space may be obtained by 
placing shims under the wooden 
cloat or by raising the cleat. 

4, INITIAL AND PERIODIC TESTS 

4.01 In general, the initj_al tests 
to be made on the portable 

amplifier are the same as those 
which are made on a newly installed 
Kl lj_ne amplifier. One ad.di tional 
test should be made with the GC and 
GR condensers on maximum, as this 
represents the most adverse condi­
tion under which it would have to 



work in practice. It is essential 
that the am.plif1er wiJ.1 not sing 
under th1s conclition. Tabl0 1 shows 
the tests to be made and the order 
1n which they should be made. It " 
should be noted that some of the 
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test requfrements are slightly 
different from those which appJ.y 
to a standard Kl amp1if1er. This 
is a_ue to the omlssion of certain 
of the gain straps as discussed 
previously, 
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pl 

CQ 
(l) 

CJ'\ Test 

(1) Vacuum Tu~es 

( 2) Maximum Gain 
at 60 kc 

(3) Reference Gain 
at 60 kc and 
slope at 28 kc 
and 1~ kc 

( 4) GR Condenser 
Range at 28 kc 

(5) GC Condenser 
Range at 28 kc 

Test 
Conditions 

GC Condenser - Max. 
GR Condenser - Max. 

TABLE 1 

Test 
Procedure 

2(C) E34.56o 

3(B) E_34.560 

GC Condenser - Min. 3(C) Ey+.560 
GR Condenser - Step 30 

GC Condenser at 3(H) E34.560 
mid-position 

GR Condenser on 
Steps 47 and 7,res:p. 

GR Condenser on 3(I) E34.560 
Step 30 

GC Condenser on Max. 
and Min., resp. 

30-Type 
Eg_ual 

Requirements 

2(C) E34.560 

Gain Strapping 
6-6 7-6 6-8 7-8 El-10 7-10 

30-B 88.0 82.5 81.5 76.3 74.8 69.5 
30-A 86.5 81.0 80.0 74.8 73.3 68.0 

The 60 kc gain should be within~ 2.0 db 
of that shown and in addition amplifier 
should not sing. 

30-Type 
Eq_ual 

30-~ 
30-A 

Gain Str-apping 
....,..6--6;,--7--.....,,6~6,--8 7-8 6-10 7-10 

71.1 65.5 64.1 58.5 57.2 51.6 
69.3 63.7 62.4 56.8 55.5 49.9 

The 60 kc gain should be within~ 1.5 db 
of that shown. 

DJ 
l:zj 
0 
8 
H 
0 
~ 

~ 
+ . 
\D .s 

The 28-60 kc slope should be 13.4 + 0.8 db 
for 30-B equal and 11.9 + 0.6 d~ for-30-A eq_ual. 

The 12-60 kc slope should be 21.5 + 0.9 db 
for 30-B eg_ual 18.7 + 0.7 db for 30-A eq_ual. 

Strappings 
6-6, 6-8, 6-10 
7-6; 7-8, 7-10 

Diff~ in Gain with 
GP. Condenser on Steps 47 & 7 

10.0 + 0.6 db 
10.5 ~ 0.6 db 

The difference in gain for the maximum and 
minimum :position of the GC condenser should 
be 9.6 ± 1.0 for any strapping. 



4.02 No routine maintenance tests 
are required except vact;tum 

t\lbe tests as covered in Part 5, 
"Procedure for Use. 11 

5 . PROCEDURE FOR USE 

5.01 The procedure shown below shall 
be fo.llowad when us fog the 

portable amJYlifier. 

(1) Place portable amplifier in 
front of sealed test termi­

nal w:l thin reach of the cords 
associated with the ampl.ifier 
switching circuit. 

(2) Connect heater power to the 
amplifier by patching the 

2-W 35-A cord and plug assembly 
of the portable ampUfie:r to the 
218-A heater jack installed in 
the miscellaneous jack strip for 
this purpose, 

(3) Connect plate power to the 
amplifier by patching the 

2-W 30-A cord and plug assembly 
of the portable amplifier to 
the 246-A plate jack installed 
in the miscellanoous jack strip 
for this purpose. 

(4) Allow five mtnutes for 
amplifier to stabilize. 

(t5) Make vacuum tube tests in 
accordance with Part 2 (C) 

of E34.560. The fi11.1ment activ­
ity test may be omHted if this 
test was made within the past 
month. 

(6) Determine gain strapping 
and type of basic equalizer 

from designation card of ampli­
fier to be patched also sotting 
of the GR condenser. 

(7) Operate the EQL key to posi--
tion 11A11 if 30-A or 30-C 

equalizer is employed or to posi­
tion "B" if 30-B or 30-D equalizer 
is employed. 
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( 8) Opera to the INPUT r.rRANS key 
to give gain strapping connec-­

tion to 'lorminal 6 or 7 of input 
transformer as roq_uired. 

(9) Operate the GAIN CONTROL switch 
to give gain strapping connec­

tion to T orminal 6, 8, or 10 of 
equalizer as required. 

(10) Adjust the s0tting of tho GR 
condenser of portable ampli-• 

fier to give the same reading as 
that of the amplifier to be patched. 
'l'he clamping arrangement should be 
tightened to hold this sett:ing. 
Jl'or patching nonregulating ampli--
f iors the GR condenser should btJ 
set on zero. 

(11) If gain measuring equipment 
:ls available, measure the gain 

of the portable ampl if :tor and ad­
just the GC condenser by means of 
the 554-A tool unt.il the 28 kc 
gain equals the required working 
gain of the amplifier to be patched. 
The working gain is determined from 
the lineup gain corrected for the 
working step of the flat gain con­
troller as covered in Part 3 (E) 
of Section E34,560. 

(12) If gain measuring equipment is 
not ava:l.lable, determine the 

setting of the GC condenser of 
the amrJlifier to be patched by 
means of the 554-A tool and using 
this tool set the GC condenser of 
the portable amplifier to give a 
corresponding reading. In many 
cases the GC condenser setting is 
recorded on the designation ca1·d 
and where this was not done, the 
setting determlned herein should 
be recorded so that it will not be 
necessary to recheck it at some 
future date. 

Caution, In determining the setting 
oft.he GC condenser bymeansof-­
the 55~.::.!L tool care_ should 1)e exer­
_cil:/od _ to see that the set~!E..~_<"2.!: 
the GC condenser is not disturbed. 
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(13) The portable amplifier may 
now be used to patch out the 

working amplifier using the ampli­
fier swltching circuit as covered 
in Section E34.066. 

(14) Repeat Steps (6) to (13) 
for each additional ampli­

fier which it is desired to patch. 

(15) If the portable amplifier 
is to be left in service for 

an extended period in an auxiliary 
station, the heater battery supply 
sections should be adjusted to 
compensate for the extra drain, 

Attached: Figs. 1 to 7 inclusive 
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as covered by Note 1 on F'igure 3, 
attached. This will not be 
necessary if the portable ampli­
fier ie to bs'used only for a 
fow hours for vacuum tube replace­
ments. 

(16) If the portable amplifier 
is to be left connected to 

a line in an aerial cable section 
for an oxtended period. of time, 
manual regulation should. be pro­
vided by changing tho GR conden­
ser periodically by hand to 
correspond to the setting of 
the Flat Gain Master Controller 
involved. 

5.02 For convenience in using the 
portable ampliffor, tho fore-­

going :lnstructfons may be typod in 
abbreviated form on a designation 
card which will fit in the 2:S card 
holder which should bo installed 
on the panol of the portable ampli­
fier. 
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SIDE VIEW 

Scale 1• = 311 

PORTABLE TYPE K AMPLIFIER. FIG.1 

NOTES: 

1 • Use· 1 /2" plywood for top, 
bottom and ends. The front, 
back and inside panels.may be. 
1/4" plywood. All joints. 
shall be glued and nailed with 
finishing nails. Paint carry­
ing case with two coats of 
olive· green enamel. 

2. This must be .a 30-A equalizer 
if a 30-B equalizer is pro­
vided in amplifier. -If ampli­
fier has a 30-A, the spare 
must be 30-B. 

_3. Use CENTRALAB two Gang No. 1410 
selector switch, or equivalent, 
for equaliz.er strapping. 

4. 

5-

Use 552-11 key for -variable 
strapping oC293-A input trans. 
Mount key on rnet~.l or wood 
detail as shown. 

Use ClGU key or equivalent for 
EQ;L key. 
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~ "'"' I loE I~ ,.... 1.-,r r.. r- {.e ~ i,... le.- ~ 2AMP.FVS£S 

GND 

NOT£2 

NOTES: 

1. If portable amplifier is to be kept in service for 
prolonged periods, the battery load shall be adjusted 
as follows: 

(a) If dummy load is connected to Section 1, remove 
d~ load fuse (DFl) and patch in amplifier 'out 
of service resistance~ · 

(b) If no dummy load resistances are used, in any 
section (where the amplifiers are installed in 
multiples of 7) co~.9ct dWIUll1' load resistances 
into Sections 2 to 7 of battery and patch ampli­
fier out-of-service resistance to Section 1. 

2. Use highest spare fuse location in first group. 

FIG. 3 
PORTABLE TYPE K. AMPLIFIER 

WIRING FOR POWER O1/TLETS IN AUX/LIi/RY STATION 
AND MAIN STATION, 

- AUXILIARY STATION -
PAIR 1111-1 ....., 3 

1.4) 

PLATE 
246-A c/K 

HEATER 
2/8-At!K. 

r 22GA, 24PG-A JK . . .. . _ 130V LATE ~ 1_,;,.;· =----1 
. • PLATE I 

~SUPPlY I -HEATER ll ,. 
218-AJK 

~
! 

~ PAIR.. 
~ V 

_. FILAMENT 
-=:: SUPPi-'( 

JACKS TO 8£ 
INSTALLED INMISCL. 

JACl( STRIP Or EACH 
SEALED TERMINAL. 
(2PER STA) 

INSTALL JACKS IN. 
MISC. c/ACK STRIP OF 
SEA LEO TEST TERMINAL. 
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